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ABSTRACT 

[TASK] The invention relates to a lubricating structure for a 

planetary gear of a planetary gear set including a fixed planetary carrier. 
It is an object of the invention to provide a compact and efficient 
lubricating structure using a specific state where a carrier is provided in a 
fixed manner. 

[CONSTITUTION] A planetary gear mechanism includes a planetary 
gear 5, a pinion shaft 6A, a fixed planetary carrier 62, and a pinion shaft 
mounting hole 62A formed in the planetary carrier 62. In the planetary 
gear mechanism, in order to lubricate the planetary gear 5, an oil reservoir 
41 is formed in an upper end portion of the planetary carrier 62, and an oil 
supply hole 42, which provides communication between the oil reservoir 
41 and the pinion shaft mounting hole 62A, is formed. In the pinion shaft 
6A, there are formed a pinion shaft side oil supply hole 6B, which is 
communicated with the oil supply hole 42 through an end portion of the 
pinion shaft 6A and the mounting hole 62A, and an oil introducing passage 
6C which provides communication between the oil supply hole 6B and an 
outside periphery of the pinion shaft 6A. 
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[0114] As shown in FIG. 3, in a planetary gear 62, an oil reservoir 41 is 
formed at a portion corresponding to an upper end portion when the 
planetary gear 62 is mounted in a vehicle. In addition, an oil supply hole 
42, which provides communication between the oil reservoir 41 and each 
pinion shaft mounting hole 62A, is formed. 

[0115] In a pinion shaft 6A, a pinion shaft side oil supply hole 6B, which 
extends in the axial direction at the shaft center portion, is formed. In 
addition, an oil introducing passage 6C, which provides communication 
between the pinion shaft side oil supply hole 6B and a periphery of the 
pinion shaft 6A, is formed. 

[0116] The pinion shaft side oil supply hole 6B is communicated with the 
periphery at an end portion of the pinion shaft 6A. This communication 
opening and an opening of the oil supply hole 42 in the internal periphery 
of the mounting hole 62 in the planetary carrier 62 are jointed to each other. 
Thus, communication is provided between the pinion shaft side oil supply 
hole 6B and the oil supply hole 42 through the end portion of the pinion 
shaft 6A and the mounting hole 62A. 

[0117] With this structure, when the device is operated, a first planetary 
gear 5A and a second planetary gear 5B rotate about output shafts 2 and 3, 
and the lubricating oil in a casing 11 is brought upward. 

[0118] The lubricating oil, which has been brought upward, drips into the 
oil reservoir 41 formed in the upper end portion of the planetary carrier 62, 
and accumulated therein. The lubricating oil accumulated in the oil 
reservoir 41 is supplied to the mounting hole 62 A of each pinion shaft 6A 
through the oil supply hole 42 by gravitation. 

[0119] The supplied lubricating oil flows into the pinion shaft side oil 
supply hole 6B formed in the shaft center portion of the pinion shaft 6A, 
and then introduced to pivoting portions of the planetary gears 5 A and 5B 
on the periphery of the pinion shaft 6A through the oil introducing passage 
6C. 
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[0120] Thus, lubrication can be performed efficiently without providing a 
new pressure applying mechanism. Also, lubricating oil can be supplied 
by gravitation, using a feature that the planetary carrier 6 (61, 62) is 
provided in a fixed manner. 
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^^ff^L-T : b c t<> )iMcgR2 7 A£t&^2 8 A£cDi£^\ ft 

glTgM* fell 1*1 £nT, XA-Xt3tT7^^rL^o 
[0 0 9 3] 

(-p*sii^$n-5^\ nutria, m i mmiiBM^MU^zs 
# \z. w.&m%. u & ^ j: ? \z u o t v > * o 

[0 0 9 4] 
[0 0 9 5] 

077?^U^5B[:- mi Ot>^t4 AS^2CD+f->^-V4 B^SSR'&L 
TfeD, m2<Z)it>^4B(C^$S7^7>btiX h>2 0 ^ £ ^ ^ 7^77 

[0 0 9 6] 

Lfc^oT, il077?^U^t5A, f!2cD^T^'J=£-V5 B, fill© 
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tfi&Q. Z\<Dfz&. :n^l 2^*JS0^7^U+t'J7 6 (6 1, 6 2) 
[0 0 9 7] 

U^r^ U76 (6 1, 6 2) H h 3 1 tC«t 0 *§S(C 

0t$ntl^. 7 7^'J*tU76 (6 1, 6 2) \Z\Z. \d—*>i, 

\y b 6 A©iag«ISR*iK#i'^<, t°-^->->^ 7 hSxOttttA 6 1 A, 6 2A 

[0 0 9 8] 

tf-t>yt7h6Aty7^ l J + t'J76 (6 1, 6 2) ££@ 
[0 0 9 9] 

tft>nx&V), t:zt>->V ^ h^D#tt?X6 1 A, 6 2A^b77 7^'J + 
t'J76 1 ^b^#J^-t°^^->-> J V 7 h 6 ACD^^^ffiL^llK&^T, 

[0100] 

7> hy/\°U >^'3 2»::tt, t°-^->'>^7 h 6 A^^f&I^Kj^fF^-r^tf— 
7 h3iApJt^3 2 At, t°^i^->->^77 h 3 2 (Dmjj\in&W]£:3k^ffi 
3 3 t(75^m:0«-r^t o -^->->^7 M£lt*G3 2 B<h**19:tt£nTl>£> 
o T&t)^ 7> h>^'J >^3 2 \Z#>tfZ>\i—3r>yr7 hi!ApJ^3 2 Att 
, X h«y/1'J >^ 3 2<DF^lJlI?:^D^^fc[Hl^--e^fi£$n, tf — ^->->^ 7 hit 
AnTt£g&3 2 ASm<Dffift\t. \Z—*>is*7 b 6 A©# jl^rfF^ "5 K 

[0101] 

-77, h°-^>'>^7 h 6 AlZ&tfZ>m^ffi3 3 tt, h^t>->t7h6A© 
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m<DmZ -CM&Z ftTV>£>. 

[0102} — 

L/T, X h 7A° U > ^' 3 2 C^ttS k°^t >y t 7 hM0K 3 2 B Xh 
y/\°>J >^*3 2 <7}|*]JS|c7}fS£ — ^>v-V 7 h 6 Afd*5tt^)^-a-p3 3 (7}j£ J; 0 

i!>L*#vMKji8fc-r£;i££«fcD, * Hy/^'J >^3 2 <Dfafg\ffltfm&m 3 3 <t 

[0 10 3] 

$e.l3, X b^A°U>^3 2 3 3 £(D^tKMfC*3^TtfUl/b 3 1 <D 

#1^3 2 C tlTl^o 
[0 10 4] 

Z.mt. 7, b<y/\°U>^3 2£t&<&«3 3 <htK^£i*£4#&^[Htffc£i*T^ < 
^A<bSxDttttA3 2 C^ICty^^^U+t'JTe (6 1, 6 2) fC7£ 

^c$n^^;wbfxD#^7 , v6 2 Btfmtf&^oizwo, ^(DVtm-c\ ^jvh3 1 

[0 10 5] 
[0 10 6] 

6A&ttl^$i2, 3(0tt^<W^e>«#-rSo 77^7'J^t l J7 6 2 

©^VttffifC^ hy^U >^3 2 h!:^ 7 bjfiApJt^3 2 A 

^fc:-^>->^7' MrxDttttA6 1 A, 6 2Ai:M$t^ 
[0107] 

f^>yt7h6AH k°-t>yt7h®D#^6 1A, 6 2A^t c 



U76 2MiJ®^e>^tB"f ^tDtKSBT, t°-t>->t7h6A0 
K^i3 3^¥tl7jl^{'*^^^75^1^^^-t±^>J:-5^t°-*>~>^^ h 6 A£ 
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[0108] 

■Z.<D®.> X h yA°U >^-3-2-^|hIIc-$-&->--#^ hSiOttttTv 3 2 Cfrt>7°y%. 
^U+tU76 2 c^aH;U bMttttA 6 2 B^Rl^^i:^ (Ci)SlSt"-5c 
[0109] 

[0 110] 

fit, h|(H#ttA6 2 B^ili;^ h 3 1 &m&~DtfZ>Z\£\Z<k <0, 

t 

7 7?^U+tU76 (6 1, 6 2) £%£#>-cHj-|5l^£*l, t: ~ ^>->^ :7 h 6 
[0111] 

tfUPh 3 1 te^(DmK)tttfmiZ&l^X. mU±.m&7s h^/N°U >^*3 2 
co^^®7!)^^m-r«>ci:r)^^ii£$nT43i9> X >^3 2^ls]$ib c fce> 

tLTfe, 3 1 (D%mm^ b>y/\°U >^3 2(?}^;i. MrxDtttf7v3 2 CMI 

[0 1 12] 

^Oct^CLT, 2^fiJ^c75y^T^U^^UT6 (61, 6 2 ) R£ L 

3 2m<9Mtj-CD<^-CD^7^(/iX^!:Tf^ll^^7^"^o 

[0 1 13] 

tZ\?>T\ t°zt >y t 7 h 6 A tl 1 CD7 U 5 ARf/I 2 (Z)7°7 

U 5 B icDii WIH^CDJ:^ UM^tlTl^o 
[0 114] 

-ruti-t,. mziz^-t&oiz, 7 7^3 7| j+tU7 6 2i:^^t, mmvtzm 

£(D±im%Mz&fzZ>mftlZ, Jltig^iQ 4 1 m%tf<btlZ>£t$>lZ, Z\<J)-*^ 
)11%£K)4 1 -frt>&\±--*y^*7 MxDtttt7'v6 2 A^MT3^ ;Mftl£?L 

4 2 7^H£tf£*lT^o 
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[0 115] 

zt>yt7hffl^ ;W«£?l 6 B j&tjgjjfc £ *l£ £ £ =b \z. t° —Tt" > -> ^ 7 h i'J 
^--f ;Hft^?L6 Bj&*£> !7 h 6 A<Z>^^Iiit"£^;i^lttii& 6 C 

[0 1 16] 

-f ^#t#&7L 6BW ;HB#&*L 42t ^t>vt7K6A Si D 

[0117] 

—>>^i irtoffl»tt**«#±i-f 

[0 1 18] 

Dtttf7v6 2 Al£#t#&£n5. 
[0 119] 

;Mft*&?L6 BlCjftAU ^;l/5»aiSS6 C^ii;T^t>yt7 h 6 A^tC 
*3tt2>:/-5*^ U^"V 5 A, 5B©ffi^ffi»c#tasns. 

[0120] 

, 7 7^5"J+tU7 6 (6 1, 6 2) SrH^tcSfllTSii^^^tS^iJfflU 
Tl^] £ «fc * HWift «*&d«HiS-r £ o 
[0121] 
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£ Z. «lAI:^tt§i 1 (DZf?** U ^ 5 A&7J?fJ| 2 ©77?^ 

U ^-5 B - MizEcDck ^ 1: -^"> 5 £ lTM$ntU-5 

7^\ ^tl^cD^l&^2cD-7 0 ^^^ 1 J^-V5 A, 5BH — flSWlCte, 1 1 HI 
£ g^BS U TK (C I^HJ L 7c ct 3 & , St^ £ o 
[0122] 

[0123] 

^^^T^#*gg(3^T^^^^Yi^-r#7 l c j:<7ii9, *S^(73^*-\(Dgfl^ 
[0 12 4] 

fCT, *|ll»!|-TO, ^ 1 ®7°7^^ U =t^t 5 A 2 (D7°7^^ U 5 
[0125] 

dtUCck D , m 1 ©7°^^ U ^"V 5Ai^2©7 7^^ U ^"V 5 B iKT^co 
[0 12 6] 

IH2, 4Kl43^T, ffm 1 atel/^;i/7/^\ 1 1 btt7^7h7* 
^\ 11 c(Ji77U-^ 1 1 dUmj±iM& 
[0127] 

#m^<D-miMM ibT(D7 7?^'J 3£*5 J: z£ d 7° ^ U 

m mmm. & a tc mmm ts « , ±3$ cd <t e> f - $ n § tc 

[0128] 
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ifcflsJBE 

[0129] 

dtltdcfc 0 , fB2©tb*ttl3flJ<7)^tR^7!y B tmm<Dl&'&&!& tfcQ 
, ^jiftMS A (Cck 0 18iS$nfc ^7«; 5H£ 8 e>iiS©mfe^T* S £ 5 v 

[0130] 

Lf^bT, fill ©ffi#tt2'vlSii£n*KMh;Pd7;&*3S2 ©dJ2jtt3 'visiS 
[0131] 

[0132] 
[0133] 

$n, t°^h>2 o<Dmzm(Dmwiz£K)&®i?7y^mmB(Di@&m&mM^- 

[0 13 4] 

itnot/^, ~^<Dh)l?(Dffimm%:4&J5izlfcm-TZ>z\}ilz&r) h;i/^iB 
[0 13 5] 
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[0136] 

tfX h >0BB 2 ^"fytr—T^ 1 3^{ClS:tj"-& uiCiO, h > 2 0 
[0137] 

Z\*l\z&K>. 2 7-yf»B 1 K*3V>T&g£:*g'&#£:, tfX b > 2 0 <E>/h£& 
[0138] 

£7c, ^y«B 1 ©iPEEKHRbTKIU * ^ v J-)\~r 8 CiWJBttl 7 h° 
X h>2 OtCJ;D?l-p?I^n> ^7*;ffi8Ai^7ff«8 Bt^jfESn^ 
Z.£.\z£QnUtDtlZ> 0 ZCDh^, Jf 7 7 ft 8 B )55t 7 ^r-7s 1 3 ©JS 

SB 13 A, 1 3 BI:J:D^ns^tl:«k Dff^tl, r7^-7 13OT 

®tt t&ot. ^ ^ ^ 5Hi#t b co^-g-^fT^^n^ o 

[0139] 
[0140] 

as: w- izk>. ^mm&ftmmti&ftgiw&mjjfaiz^mik-z 

[0141] 
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[0 14 2] 

-ttett. t°7h>2 0(l I8$fi7 i:^7U >^2 1 &#L,S4S3ftT^*fc 

OteHJteft^Stt, t°>2 3 &£/Hl*]?L 2 0 ElZ£Z>mfeMM-t) i fe^'&lZte, 
h > 2 0 flSEHESfT ftoT, fX h > 2 0©y-JH«« 2 2 W*$gBBfBJ© 5 

[0 14 3] 

^77fiiB0^77^B 1 £h°X h>gBB 2tH mm 7 IZ 
[0 14 4] 

^lt, ^^yfSBiosin ^^y-x 1 3ftlzm.fr&/ufdVtm-e 

"fy^r^ "J7 1 2KfXDtttt£^£t3=fci3fT7 t j::torL f7h>iB 2 ©81%, 
[0 14 5] 

bfc^oT,, Z^y^ffiB 1 h>3BB 2 <h£^T£Ml7«, ^X^r 

-XI 3 1 if ill Al ^T-^ffl pJ^l:^^^ n^^s^^ 0 > *sn»ra3: 
, tfX b>M>mW7 Ati7 7>;fMW7 Btfc^fiJSn, ilWDCJ; 

[0 14 6] 

ZtUZ&K), i77 7^Bl^f7^r- XI 3^(1811/^^, b°X h >g|5 

-S o 

[0147] 
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[0 14 8] 

£7c> ^3i^«A^^tt^y^^^U^^UT6 (6 1, 62) . fg2<7)lt 

TcM 0 <Z)¥MST, X h y A° U > ^ 3 2 ^T§^ Id fifteen, fN£t£& < > ^ 
[0 14 9] 

£ «Jfi««A^*3^*^ 1 ©77^^ 5 AM2<D^7^^ U 

=pt5 Btt:^>">t 7 1- 6 AtflDfflHUte, ffjj£Ufc<h*5i9, ^JHSS0 4 
1 , ^--f ;Hft*&?L4 2 , tf^>->^ 7 KM*'!' ;Mfc*S?L6 BBL^-r;P#mK 

6 c £ii i:Tji& < fT^^n^o 

[0150] 
[0151] 

<h^5T\ t'X h>SBB 2 )V&m.2 2Wu ^©«k < 5^ftSrfrJ&: 

7, 

[0152] 

H»f^Mffl^— ^2 2 A, 2 2 DiiJjnEEMv'— ^2 2B, 2 2 

i«^0fglrtl^tlfcfl»l2 4iLT©r7 + t U7 1 2rtR^— > 
>^1 lrtt, tfT, h>2 0 ^<k0ft«e»tllJPEEf^Wl«l*«*&$nfcJlPM2 0 

[0153] 
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Lf^oT. h>2 0«-€-©fflMlfC«fct), rtM^riBi^^^b, £ CD fall 

$>ZW, ;HWOE«l»C«tt), SDJE^ffl->— 2 B, 2 2C/5WW2 
4|*HgCD«£ti#An^;i , iH»f^«lSffl">— 2 A, 2 

ftffrP&JffKfT&fcn*. 

[0154] 

h>2 0©f£S&Jft« : tt£&<t" <5fc8&» MWM©ISl^ATF (t-h7fy 
pJt^^^^xhtfetC, iPEE^2 ODtftf^. h>2 OOf^HH^^tt^^k-TSpJ 
[0155] 

fit, y-JHi2 2t:*^T> S^llltffly-Jl'2 2A ) 2 2DiM 
M->-;U2 2B, 2 2Ct©MlCte«tC^"r«)iH*f^Wl^2 4CD|*HfKte. 

tCfflJSU iHf&f£Wi&2 4 RC/ftPEE^ 2 0 DfCtegALftV>fc#>, #^»SfiC 
tbfl^&£? K fr& fen % o 
[0 1 5 6] 

~>— j«2 2j&«iftiRbfc»'&^tt, ^ibfc#j^)^--r jw^^siss 

2 6 ^ilCTzlttJU -€-©«iK^T<»c58^.Sn*. 
[0157] 
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_ ± .| S ^.^^ X7_i.j.^-^.$|jj^.f6] ©#J-^ fc*5*v€-©3£gff £ nfc 7° ^ * ^ U 
t ij7t, ±8E t: > v * 7 b <Dm &m$f ^ < ±82 ^7^'J*t'J7t 

£fT&5^<, ±BHy^^^U^^ UTfc43^T, "€-<Z)±jgSBfc^--r;Pffl*0^ 

fatten* ttfcic, ^(D^--r;u?§*D^e±iBtf-^>v^7 h^&.tttt^ 

;^*&?L^IStt^n, ±fBt°zi^->->ir 7 biz, ±ieh:-^->'>^ 

y b <D$m>&£x$^<Dm k> mm&ft b±aa^--f ;u^*&7Ltcaa-r s e - * >-> 

t 7h ;W#*D?L^t£tt e» n§ t <h IZ. ZL <D t°-^> ->t7h ffl^ 

&ftt£ : Dfr&<DWij£m&^izt£-DX, mw<DjzMik&&ifin7s b? vzf&mm 

(3) g a8#Sifc5£-e5e £T -5 -« W ^:iH»tt**5S $ ^ > HAH* * II b TsM' ^ U ^ 

# -5 «t 3 & D . ^2>St*S (Dzr7 y l/>ytil / SMffl© 
■ ?g raxtt*i©a§t©t)f M K T # * ck o \z U Z> o 
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